Dinitrophenylation as a probe for the determination of environments of amino groups in protein. Reactivities of individual amino groups in lysozyme.
Dinitrophenylation of hen egg white lysozyme with 2,4-dinitrofluorobenzene (DNFB) was carried out at pH 7-11 and room temperature in order to examine whether dinitrophenylation could be applied to determine the environments of individual amino groups in lysozyme or not. Lightly dinitrophenylated lysozyme was reduced, S-carboxymethylated and then subjected to reversed-phase high-performance liquid chromatography (RP-HPLC). All tryptic peptides, which contained dinitrophenylated amino groups (one alpha-amino group, Lys 1(alpha), and six epsilon-amino groups, Lys 1(epsilon), Lys 13, Lys 33, Lys 96, Lys 97, and Lys 116), could be separated and monitored by absorbance measurement at 360 nm on RP-HPLC. The relative reactivities of individual amino groups, determined from the relative peak areas of dinitrophenylated tryptic peptides at 360 nm, were found to be sensitive to the reaction pH and to the presence of the trimer of N-acetyl-D-glucosamine or NaCl. It was concluded that dinitrophenylation of a protein with DNFB followed by peptide analysis by RP-HPLC with detection at 360 nm is a good method for probing the environments of individual amino groups in the protein.